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In memoriam: Gang Zheng
(May 6, 1965—January 9, 2014)

Nancy L. GELLER* AND CoLIN O. WU

Figure 1. Dr. Gang Zheng.

The statistical community was deeply saddened by the
death of our colleague, Gang Zheng, who lost his battle with
head and neck cancer on Thursday January 9th. Gang re-
ceived his BS in Applied Mathematics in 1987 from Fudan
University in Shanghai. After serving as a teaching assistant
at the Shanghai 2nd Polytechnic University, he emigrated
to the U.S. in 1994 and received a master’s degree in math-
ematics at Michigan Technological University in 1996. He
then gained admission to the Ph.D. program in Statistics at
The George Washington University and received his Ph.D.
in 2000.

Immediately he joined the Office of Biostatistics Research
at the National Heart, Lung and Blood Institute (NHLBI) of
the National Institutes of Health (NIH), where he remained
up to his death. From his interview seminar in early 2000,
it was clear that the topic of his thesis, Fisher’s Information
and applications, was an area in which he could pursue re-
search for many years. What was not obvious then was how
prolific his research would become.

Over the past 13 years since he got his Ph.D., Gang col-
laborated with many researchers in developing statistical
methods, including his colleagues at NHLBI, statisticians
from other NIH institutes, and statistical faculty from uni-
versities in the US and other counties. He was one of the
most productive researchers in biostatistics and statistics at
NIH.

Gang developed new statistical procedures, which were
motivated from his consultations at NHLBI, and published
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methodology papers, in which principal investigators (PIs)
of NHLBI or NHLBI funded studies became his co-authors.
One example is Zheng et al. (2005) [37], in which he devel-
oped new methods for sample size and power calculations
for genetic studies taking into account the randomness of
genotype counts given the allele frequency (the sample size
and power are functions of the genotype counts). Dr. Eliza-
beth Nabel, the former Director of NHLBI, and her research
fellow were co-authors on that paper. Another example is
his consultation with Multi-Ethnic Study of Atherosclerosis
(MESA) and Genetic Analysis Workshop (GAW16) with his
colleagues Drs. Colin Wu, Minjung Kwak and Neal Jeffries.
The studies contain data with outcome-dependent sampling
and a mixture of binary and quantitative traits, for exam-
ple, the measurements of a quantitative trait of all controls
were not available. He developed a simple and practical pro-
cedure to analyze pleiotropic genetic association with joint
binary (case-control) and continuous traits ([11], [44], [43]).

Most of Gang’s research focused on three subject areas:
(1) robust procedures and inference with nuisance param-
eters with applications to genetic epidemiology; (2) infer-
ence based on order statistics and ranked set sampling; and
(3) pleiotropic genetic analysis with mixed trait data. Al-
though he only started working on the last subject area in
late 2012, he had already jointly published four papers in
genetic and statistical journals ([18], [30], [28], [29]), and
these results build a foundation for evaluating genetic data
from combined big and complex studies.

His first paper in genetics dealt with applying robust pro-
cedures to case-control association studies ([6]). This pa-
per has been cited over 160 times, according to the ISI
Web of Science (Jan, 2014). It has become the standard
robust test for the analysis of genetic association studies
using a frequentist approach. The SAS JMP genomics pro-
cedure outputs the p-value of a robust test of Freidlin et al.
(2002) [6] ([12]). Stephens and Balding (2009) [24] men-
tioned the lack of an analogous robust test of Freidlin et al.
(2002) [6] for a Bayesian analysis. In 2010, an R pack-
age, RASSOC, for applying robust and usual association
tests for genetic studies was developed by him and his co-
authors ([31]).

In addition to novel applications of existing robust pro-
cedures to case-control genetic association studies, he devel-
oped several new robust procedures for genetic association
studies. In Zheng and Ng (2008) [40], he and his coauthor
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used the information of departure from Hardy-Weinberg
proportions to determine the underlying genetic model and
incorporated genetic model selection into a test of associ-
ation. Other robust procedures that he developed include
Zheng et al. (2007) [41] on an adaptive procedure, Joo et al.
(2009) [13] on deriving an asymptotic distribution for the ro-
bust test used by the Wellcome Trust Case-Control Consor-
tium ([25]), and Kwak et al. (2009) [16] on robust methods
in a two-stage procedure, so that the burden of genotyping
can be reduced. Gang and his collaborators wrote an excel-
lent tutorial on robust methods for linkage and association
studies with the three most common genetic study designs
([14]). Kuo and Feingold (2010) [15] discussed several robust
procedures developed by Gang and his collaborators, includ-
ing Freidlin et al. (2002) [6] and Zheng and Ng (2008) [40],
and compared the power of robust tests with other tests
under various situations. So and Sham (2011) [23] reviewed
and discussed many robust procedures developed by Gang,
and also extended some of his procedures by allowing ad-
justment for covariates.

Gang developed an adaptive two-stage procedure for test-
ing association using two correlated or independent test
statistics with K. Song and R.C. Elston ([41]). His adaptive
procedure was used by other researchers to design optimum
multistage procedures for genome-wide association studies
(e.g., [20], [27]). His use of two independent test statistics
sequentially in Zheng et al. (2007) [41] was also used by oth-
ers as one of the methods to replicate genetic studies ([19],
[17]). Gang also wrote an important review article with R.C.
Elston and D.Y. Lin on multistage sampling in human ge-
netics studies ([5]).

In 2012, Dr. Zheng and his collaborators published a
book entitled “Analysis of Genetic Association Studies”
with Springer ([45]). It has over 436 pages with 40 illus-
trations. In the preface it states that “... both a graduate
level textbook in statistical genetics and genetic epidemiol-
ogy, and a reference book for the analysis of genetic asso-
ciation studies. Students, researchers, and professionals will
find the topics introduced in Analysis of Genetic Associa-
tion Studies particularly relevant. The book is applicable to
the study of statistics, biostatistics, genetics and genetic epi-
demiology.” Unlike other books in statistical genetics, Zheng
et al. (2012) [45] also covers technical details and derivations
that most other books omitted. In 13 years, Gang made a
vast number of important contributions to statistical genet-
ics.

In his early research (originating from on his Ph.D. thesis
but extended considerably), Gang made important and ex-
tensive contributions to the computation and applications
of Fisher information in order statistics and ordered data.
In Zheng (2001) [32], he characterized the Weibull distribu-
tion in the scale-family of all life time distributions in terms
of Fisher information contained Type II censored data and
a factorization of the hazard function, which motivated fur-
ther investigations by other researchers. For example, Hof-
mann, Balakrishnan and Ahmadi (2005) [8] extended his
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results using the Fisher information contained in the small-
est order statistic. In a discussion paper by N. Balakrish-
nan ([1]), these results were also reviewed. Some of his work
on Fisher information in order statistics has been extended
to Fisher information in record values (e.g., [9]) and pro-
gressive censoring (e.g., [2]).

Gang studied where most Fisher information is located
in samples from a location-scale family of distributions and
provided theory and insight which explain why the tail and
middle portions of the ordered data are most informative for
the scale and location parameters, respectively. This added
insight into an area initiated by the late John Tukey in the
later part of the 1960’s. Of particular interest is the fact that
this is not true for the Cauchy distribution ([33], [35]). The
latest version of the classical book “Order Statistics” 3rd ed.
by H.A. David and H.N. Nagaraja (2003) [4] added a new
section on Fisher information in order statistics (Sec. 8.2),
which cites six papers Gang wrote on Fisher information in
order statistics.

Applying his results, Sen et al. (2009) [22] proposed
a novel study design for quantitative trait locus by over-
sampling the informative tails of the distribution identified
in Zheng’s papers. Ranked set sampling is a very useful al-
ternative to random sampling, and still an active research
area, but lacked applications beyond field studies or agri-
culture. Gang and his collaborators applied ranked set sam-
pling to genetics association and linkage studies, which led
to two important papers ([3], [36]). Their work motivated
many further contributions from others, including David
Clayton ([26]) and Danyu Lin ([10]).

A very important editorial contribution by Gang is his
guest editorship for a special issue on statistical methods
of genome-wide association studies for Statistical Science,
co-edited with Prof. Jonathan Marchini and Dr. Nancy
Geller ([38]). The special issue, which was published in
November 2009, consists of 12 contributions from leading
statisticians in the area. An introduction of this special issue
appeared in the March 2010 IMS Bulletin ([39]). The three
Editors were responsible for writing the proposal to the Ed-
itors of Statistical Science, identifying suitable contributors
and getting their agreement to participate. The Executive
Editor, David Madigan, of Statistical Science assigned Dr.
Zheng to be the editor to handle the review process for all
the submissions, except his own.

From his arrival, Dr. Zheng was a statistical consultant on
the design and analysis of many NHLBI sponsored studies of
cardiovascular diseases and asthma. One important project
was the genetic study of in-stent restenosis, which started in
2004. With his colleagues Drs. Jungnam Joo (now at Korean
National Cancer Center) and Nancy Geller, he designed this
study, which was later expanded to the first genome-wide as-
sociation study (GWAS) carried out by NHLBI in 2005, be-
fore NHLBI started funding GWAS. The original paper was
published in Pharmacogenomics ([7]). In this study, he de-
termined statistical procedures for quality control and devel-
oped methods for the analysis of the data. His early research



in GWAS earned him invitations to present his work at the
2007 JSM, at a seminar series of the Washington Statistical
Society (2007), and at a seminar series at the Department
of Biostatistics at the University of Pennsylvania (2008).

In 2004, Dr. Zheng became a statistical consultant for
an NHLBI study: “A Case-Control Etiologic Study of Sar-
coidosis” (ACCESS). A paper of ACCESS Research Group
claimed that there was no association between immunoglob-
ulin gene polymorphisms and sarcoidosis among African-
Americans ([21]). A routine two-degree-of-freedom test built
in SAS was applied to analyze the data by ACCESS inves-
tigators. He and his colleague developed a new efficiency ro-
bust procedure with constrained genetic models for the AC-
CESS data and re-analyzed the genetic association. They
found it was statistically significant with the new proce-
dure. The improvement came after incorporating the con-
straints on the genetic models but the routine chi-squared
test ignores the restriction of the genetic model space. This
research brought attention not only from the original Pls
but also from the Steering Committee and the Data Safety
and Monitoring Board of ACCESS. After more than six
month discussions in several Steering Committee meetings
and the consultation with a medical researcher outside of
ACCESS, also under the pressure and objection from the
original authors, the Steering Committee members finally
voted to clear submission of Dr. Zheng’s research for publi-
cation, which appeared in Statistics in Medicine ([42]). The
ACCESS Research Group also decided to include this paper
as an ACCESS publication. Dr. Lee Newman (Ex Officio of
ACCESS and Professor of Medicine at Colorado School of
Public Health) later invited Dr. Zheng to give a presentation
based on his research findings.

When analyzing the data from his consultation for med-
ical publications at NHLBI, Dr. Zheng not only developed
more powerful statistical methods for the unique data, but
also applied more appropriate tests to the data analysis. In
one ongoing NHLBI intramural research to analyze asso-
ciation of candidate markers in osteoprotegerin with clini-
cal phenotypes and its effects on cell biology in lymphangi-
oleiomyomatosis, the original analyses were done by a staff
scientist using some statistical tools built in Excel. Associ-
ations were tested using an allele-based test by comparing
allele frequencies, and a genotype-based test by comparing
genotype frequencies. Both results are reported. Although
this is fine after correcting for multiple testing for two tests,
Gang employed a newly developed method by him and his
colleagues ([13]) to this dataset with the same allele-based
and genotype-based tests but, instead of applying the Bon-
ferroni correction for the two tests, he applied a more pow-
erful approach to find p-values using the joint distribution
of the two tests.

In addition to research contributions, Gang served as an
Associate Editor of Statistics and Its Interface and co-edited
several issues of the journal, the current one and an earlier
one in honor of his thesis adviser Joe Gastwirth. He served

as a referee for 43 journals and volumes, including JASA,
Biometrics, Biometrika, Annals of Human Genetics, Ameri-
can Journal of Human Genetics and Statistics in Medicine.

Gang’s degree of productivity is extremely rare and un-
usually versatile. He was honored for his work by election
in 2005 as Fellow of the International Statistical Institute.
He also gave a large number of invited talks, demonstrating
the appreciation of his work by others.

One might think that such a productive researcher would
be highly competitive. In fact, the opposite was true for
Gang. He was an intellectually generous and nurturing col-
league. He has mentored new members of the Office of Bio-
statistics Research at NHLBI both in research and collabo-
ration. He has also mentored predoctoral fellows and served
as a Ph.D. advisor to six students (two in China and four at
George Washington University). In each case he published
joint papers with these students. There was an old e-mail
about one of them in which he said, “This is one of the
things that makes me happy. This was a fine Ph.D. student.
I gave him three topics for his Ph.D. thesis and he worked
out five papers. I actually turned down authorship on the
last two papers because I wanted him to come into my world
and come out of it independently.”

He has been equally generous to his other colleagues. We
learned very quickly that if Gang asked you to collaborate
with him on a research paper, to just say yes and be prepared
to rearrange your own priorities so that you had time to work
on it immediately, for the paper he was proposing would get
written quickly, with or without your input. Indeed, Gang
collaborated with almost all of his colleagues in the Office
of Biostatistics Research. It was our pleasure to collaborate
with him on nearly 20 papers between us. His efficiency and
creativity were marvelous and inspiring. He was truly an
intellectual leader in the Office of Biostatistics Research.

Gang also contributed admirably to the statistical pro-
fession by undertaking significant editorial responsibilities,
serving on organizing and program committees of many
meetings as well as organizing many sessions at various sta-
tistical meetings. He was also a member of the ASA Noether
Award Committee. These many activities illustrate Gang’s
generosity as a colleague and his dedication to the profes-
sion. Despite the setback of his illness, he continued to be
highly productive and published seven new papers in 2013.

Gang’s efficiency, creativity and generosity were truly in-
spiring. Those of us who have been his colleagues and col-
laborators will always remember the experience. He will be
sorely missed.
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